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(54) DIE FOR EXTRUDING CERAMIC STRUCTURE 

(57)Abstract: 

PURPOSE: To enhance the contact bonding strength of a ceramic 
structure after extrusion and to reduce effects of various factors after an 
extrusion pressure is changed. 
CONSTITUTION: In a ceramic structure extruding die provided with forming 
grooves 2 and a plurality of body supply holes 3 each connected to the 
forming grooves 2, (a) a ratio of a molding groove depth to a molding 
groove width ranges 6-20, (b) a ratio of a cross-sectional area of one body 
supply hole to a body supply hole pitch ranges 0.1-0.6, (c) a ratio of a body 
supply hole diameter to a body supply hole pitch ranges 0.4-0.8, and (d) the 
length of an overlapped part of the forming groove with the body supply 
hole in a body progressing direction ranges 0.3-1 .5mm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rClaim ( ll ] In a mouthpiece the object for ceramic structure extrusion which has two or more plastic matter feed holes 
opened for free passage, respectively to a shaping slot and this shaping slot - (a) The ratio of a shaping channel depth / 
shaping flute width is made into within the limits of 6-20, and it is (b). The ratio of the area of the plastic matter feed- 
holes cross-sectional area / plastic matter feed-holes pitch of one piece is made into within the limits ot 0. 1-0.6. (c) the 
ratio of the diameter of plastic matter feed holes / plastic matter feed-holes pitch » within the limits ot 0.4-0.8 -- 
carrying out ~ (d) the object for ceramic structure extrusion characterized by making the die length ot the duplication 
part of the plastic matter travelling direction of a shaping slot and plastic matter feed holes into within the limits ot 0.3- 
1.5mm — mouthpiece. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention -- the object for ceramic structure extrusion -- the object for ceramic structure 
extrusion which has the structure where a shaping slot and plastic matter feed holes were especially opened for free 
passage at each or a fixed rate, about a mouthpiece - it is related with a mouthpiece. 
[0002] 

[Description of the Prior Art] the object for ceramic structure extrusion which has from the former the structure where ; 
shaping slot and plastic matter feed holes were opened for free passage, respectively -- as for the mouthpiece, the thing 
of various configurations is known, the object for the ceramic structure extrusion of the former [ drawing_8 ] -- it is 
drawing showing the configuration of an example of a mouthpiece. In the example shown in drawing 8 , as for an 
opening Kanamoto object and 52, 51 shows the example for which a shaping slot and 53 are plastic matter feed holes, 
and the shaping slot 52 and the plastic matter feed holes 53 opened them for free passage by this example, respectively. 

[0003] " t , 

[Problem(s) to be Solved by the Invention] however , the conventional object for ceramic structure extrusion -- the 
effect which change of the extrusion pressure under extrusion molding , fluid dispersion of a plastic matter , and chang. 
have on the rate by which the ceramic structure be extrude became large , and the mouthpiece had the problem which 
always may be unable to do an extrusion activity in the fixed condition while the sticking by pressure reinforcement of 
the ceramic structure after extrusion changed , when configurations , such as a shaping slot and plastic matter feed 
holes , and magnitude be changed . 

[0004] the object for ceramic structure extrusion which can lessen effect of various factors, such as change ot extrusion 
pressure, while the purpose of this invention solves the technical problem mentioned above and raises the sticking-by- 
pressure reinforcement of the ceramic structure after extrusion ~ it is going to offer a mouthpiece. 
[0005] , . . . 

[Means for Solving the Problem] In a mouthpiece the object for the ceramic structure extrusion ot this invention -- the 
object for ceramic structure extrusion which has two or more plastic matter feed holes by which the mouthpiece was 
opened for free passage in a shaping slot and this shaping slot, respectively - (a) The ratio of a shaping channel depth / 
shaping flute width is made into within the limits of 6-20, and it is (b). The ratio of the area of the plastic matter teed- 
holes cross-sectional area / plastic matter feed-holes pitch of one piece is made into within the limits of 0.1-0.6. (c) The 
ratio of the diameter of plastic matter feed holes / plastic matter feed-holes pitch is made into within the limits of 0.4- 
0.8, and it is (d). It is characterized by making the die length of the duplication part of the plastic matter travelling 
direction of a shaping slot and plastic matter feed holes into within the limits of 0.3- 1.5mm. 

[0006] " " ' , . . . . . _ . 

[Function] It sets in the configuration mentioned above and is (a). The ratio of a shaping channel depth / shaping tiute 
width is made into within the limits of 6-20. (b) The ratio of the plastic matter feed-holes cross-sectional area of one 
piece / area of the plastic matter feed-holes pitch of one piece is made into within the limits of 0.1-0.6. (c) The ratio ot 
the diameter of plastic matter feed holes / plastic matter feed-holes pitch is made into within the limits of 0.4-0.8. (d) 
Since the die length of the duplication part of the plastic matter travelling direction of a shaping slot and plastic matter 
feed holes is made into within the limits of 0.3- 1.5mm, the sticking-by-pressure reinforcement of the ceramic structure 
after extrusion is raised, Both can maintain at the good range the opposite property of lessening effect which it has on 
the rate by which the ceramic structure of various factors, such as change of extrusion pressure, is extruded. 
[0007] 

[Example] drawingj, - drawin g 3 - respectively - as an example of this invention - the object for ceramic structure 
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extrusion it is drawing showing a mouthpiece and drawing 1 shows the cross section which met X-X-ray [ in / 
drawing 2 / flat surface / by the side of the shaping slot on the mouthpiece / for the flat surface by the side of the plastic 
matter feed holes of a mouthpiece / in drawing 3 / drawing J. ], respectively, the example shown in drawing J, - drawing 
3 setting — 1 — a mouthpiece - a body and 2 a shaping slot and 3 plastic matter feed holes and 4 a mouthpiece 
-- heights and 5 show the core section. Moreover, in this example, while making the pitch of a shaping slot into one-sid 
the square of 1.35mm, for example and setting width of face of the shaping slot 2 to 0.108mm, the plastic matter feed 
holes 3 are arranged every one intersection of the shaping slot 2. 

[0008] in addition, the object for ceramic structure extrusion mentioned above - the shaping slot on the mouthpiece an 
the processing approach of plastic matter feed holes can use one processing approach of an electron discharge method 
(**, such as a carbon mold, a copper type, and a wire pipe), etching processing, electrochemical machining, and an 
electron discharge method. Moreover, the wear-resistant coat by electroless deposition or CVD processing may be give 
to the front face of a mouthpiece. Furthermore, all the shaping slots 2 and plastic matter feed holes 3 may be open for 
free passage, respectively, and the duplication section of the shaping slot 2 and the plastic matter feed holes 3 may hav< 
plastic matter stop structure. While a multilevel structure into which the plastic matter feed holes 3 were processed usir 
two or more diameters of a drill is sufficient further again, a taper or a back taper configuration is sufficient as the 
shaping slot 2. Moreover, while the structure where the member of two or more sheets was made to rival is sufficient a: 
a mouthpiece, configurations of the cellular structure, such as three angles, four angles, and six angles, may be what 
kind of configurations. . 

[0009] It is the same asithat of a mouthpiece almost, the object for the ceramic structures mentioned above — the objeel 
for the ceramic structurfe extrusion of the former [ structure / of a mouthpiece ] - important one by this invention In a 
mouthpiece, the ratio oil" the width of face of the depth / shaping slot 2 of the shaping slot 2 is made into within the limi 
of 6-20. the object for tljie ceramic structures mentioned above - The ratio of the area of the pitch of the cross-sectional 
area / plastic matter feed holes 3 of one plastic matter feed holes 3 is made into within the limits of 0.1-0.6. It is the 
point which makes the iktio of the diameter of plastic matter feed holes / plastic matter feed-holes pitch within the limii 
of 0.4-0.8, and makes the die length of the duplication part of the plastic matter travelling direction of the shaping slot : 
and the plastic matter feed holes 3 within the limits of 0.3-1 .5mm. 

[0010] that is, the shaping slot 2 and the plastic matter feed holes 3 are typically shown in drawing 4 - as - first - the 
ratio of depth d of the shaping slot 2, and the width of face w of the shaping slot 2 — it is made for :d/w to be set to 6-2< 
Moreover, in drawing^ 9 the ratio of path D / plastic matter feed-holes pitch of the plastic matter feed holes 3 is set to 
0.4-0.8, and duplication die-length L of the shaping slot 2 and the plastic matter feed holes 3 is set to 0.3-1 .5mm. The 
cross section of the plastic matter feed-holes pitch which one plastic matter feed holes 3 take charge of as shown in 
coincidence at d rawin g 5 Drawing 5 (a) The area of the a section which gave the slash when the plastic matter feed 
holes 3 were allotted every one intersection of the shaping slot 2 so that it may be shown Drawin g 5 (b) When the 
plastic matter feed holes 3 are allotted at each intersection of the shaping slot 2 so that it may be shown, he shall expres 
with the area of the b section which gave the slash, and is trying to set the ratio of the cross-sectional area of the plastic 
matter feed holes 3, and the area of the pitch of the plastic matter feed holes 3 to 0. 1-0.6 further. 
[001 1] Hereafter, an actual example is explained. 

an example 1 - first, to the cordierite raw material 100 weight section, the binder 4 weight section, the surfactant 1 
weight section, and the water 35 weight section were added, and the plastic matter which should knead using a kneadin 
machine and should be extruded was prepared. The rheology properties of the prepared plastic matter were etaO 
=1.3x108 Pas, etal =1.3x107 Pas, GO =5.4x106 Pa, and Gl =1.6x106 Pa in the creep test. In addition, it sets to a creep 
test and the rheology property of the plastic matter to be used is etaO/GO <= 105 (sec) and etal/Gl <=70 (sec). It is 
desirable when a thing is used. 

[0012] The core sections are shaping slot pitch 1.54mm (shaping flute width of 300 micrometers), and 1.35mm (shapin 
flute width of 108 micrometers) in square in the configuration shown in drawing 1 mentioned above to coincidence - 
drawing 3 . a shaping flute width - 300 micrometers 108 micrometers A mouthpiece is alike, respectively and it sets, 
the object for ceramic structure extrusion which connected plastic matter feed holes and a shaping slot in the place of 
every one intersection of a shaping slot — A mouthpieces which set surface ratio of plastic matter feed-holes area / 
plastic matter feed-holes pitch to 0.5 while changing the shaping depth of flute and changing various ratios of a shaping 
channel depth / shaping flute width, While changing the diameter of plastic matter feed holes and changing various 
surface ratio of feed holes / shaping slot, B mouthpieces which set the ratio of a shaping channel depth / shaping flute 
width to 10 were prepared, and the prepared object for ceramic structure extrusion - the plastic matter which used and 
prepared the mouthpiece was extruded and the ceramic structure which consists of walls 6 and space 7 as shown in 
drawing 6 with a die length of 100mm was manufactured. In addition, A lines and both the B duplication die length of. 
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shaping slot and feed holes were 1 .1mm. 

[0013] in order to evaluate the extrusion property of the ceramic structure -- first -- as an extrusion pressure dependency 
-- each - a mouthpiece - the plastic matter extrusion pressure at the time of use -- 80-160kg/cm2 the extrusion rate at 
the time of making it change -- asking -- both logarithm -- the graph was drawn with the value, linear regression was 
performed, it asked for the inclination, and this inclination was made into the dependency of the extrusion rate to 
extrusion pressure (or flow resistance). And since dispersion of a fluidity [ one / where this inclination is smaller ] and 
change of change of the extrusion pressure under extrusion molding and a plastic matter, and the effect of such 
combination were small, ** and the case of being high were written for the case where it is whenever [ O and middle ] 
about O and the case of being small, in the case of being the smallest, as x. 

[0014] Moreover, as sticking-by-pressure reinforcement, it is drawingJZ (a), (b) It asked for the three-point flexural 
strength of a direction perpendicular to the passage of the ceramic structure after baking, and the direction of passage, 
and O was written for the thing with this highest value, and ** and the case of being low were written [ the high thing ] 
for the thing of whenever [ O and middle ] as x so that it might be shown. The result at the time of changing plastic 
matter feed-holes area / plastic matter feed-holes pitch surface product ratio into Table 1 for the result at the time of 
changing a shaping channel depth / shaping flute width using A mouthpieces hereafter using B mouthpieces is shown n 
Table 2, respectively. 
0015] 
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[Table 2" 
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[0017] The above result shows that extrusion pressure dependency and sticking-by-pressure reinforcement also beconru 
large, so that a shaping channel depth / shaping flute width ratio is large. On the other hand, an extrusion pressure 
dependency is so small that the ratio of plastic matter feed-holes area / plastic matter feed-holes pitch surface product i: 
large, and it turns out that sticking-by-pressure reinforcement becomes large. Therefore, when it asks for the ratio of a 
shaping channel depth / shaping flute width more nearly optimal than these opposite relation, and the ratio of plastic 
matter feed-holes area / plastic matter feed-holes pitch surface product, it turns out that the ratio of a shaping channel 
depth / shaping flute width is [ the ratios of plastic matter feed-holes area / plastic matter feed-holes pitch surface 
product] 0.1-0.6 in 6-20. 

[0018] an example 2 ~ the shaping flute width of 300 micrometers and the 108-micrometer mouthpiece to which the 
diameter of plastic matter feed holes / plastic matter feed-holes pitch was first changed as shown in the following table 
in order to investigate the effect of the diameter of plastic matter feed holes / plastic matter feed-holes pitch - prepann; 
- a mouthpiece -- while searching for the precision of processing, like the example I, the plastic matter was extruded 
and it asked also for the sticking-by-pressure reinforcement of the obtained ceramic structure. In addition, the structure 

q/I3/20( 
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of mouthpieces other than the above set the duplication die length of 10, a shaping slot, and feed holes to 1.1 mm for the 
ratio of a shaping channel depth / shaping flute width. A result is shown in Table 3. in addition, a mouthpiece -- it is 
shown that O of processing reinforcement was processible with a sufficient precision. The result of Table 3 shows that 
the range of the ratio of the diameter of plastic matter feed holes / plastic matter feed-holes pitch is 0.4-0.8. 
[0019] 



[Table 3 
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[0020] In order to investigate the effect of the die length of the duplication part of the plastic matter travelling direction 
of an example 3 shaping slot and plastic matter feed holes, the shaping flute width of 300 micrometers and the 108- 
micrometer mouthpiecejto which the die length of a duplication part was changed as shown in the following table 4 
were prepared. And it asked for the reinforcement of the cell block of the obtained mouthpiece. In addition, a shaping 
flute width is 300 micrometers, and the structure of mouthpieces other than the above is a 13,108-micrometer thing, an. 
sets the ratio of a shaping channel depth / shaping flute width to 10. It is a thing with a shaping flute width of 300 
micrometers, and is the thing of 0.4,108 micrometer, plastic matter feed-holes area / plastic matter feed-holes pitch 
surface product ratio was set to 0.6, and the diameter of plastic matter feed holes / plastic matter feed-holes pitch was s- 
to 0.8 by 0.8, 108 micrometer with the shaping flute width of 300 micrometers according to the shaping flute width 
below. A result is shown in Table 4. The reinforcement and sticking-by-pressure reinforcement of a cell block showed 
[ the high thing ] ** and a low thing for the thing of whenever [ O and middle ] as x. The result of Table 4 shows that 
the range of the die length of a duplication part is 0.3-1 .5mm. 



[0021] 
[Table 4" 
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[0022] 

[Effect of the Invention] According to [ so that clearly from the above explanation ] this invention, it is (a). The ratio o 
a shaping channel depth / shaping flute width is made into within the limits of 6-20. (b) The ratio of the area of the 
plastic matter feed-holes cross-sectional area / plastic matter feed-holes pitch of one piece is made into within the limit 

Q/13/20( 
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of 0. 1-0.6. (c) The ratio of the diameter of plastic matter feed holes / plastic matter feed-holes pitch is made into within 
the limits of 0.4-0.8, and it is (d). Since the die length of the duplication part of the plastic matter travelling direction of 
a shaping slot and plastic matter feed holes is made into within the limits of 0.3-1 .5mm, Both can maintain at the good 
range the opposite property of lessening effect which it has on the rate by which the ceramic structure of various facton 
such as raising the sticking-by-pressure reinforcement of the ceramic structure after extrusion, change of extrusion 
pressure, and a mechanical strength of a mouthpiece, is extruded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DRAWINGS 



[Drawing 1] 
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[DrawingJ.] 
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[0 0 0 5] 

[B«*JBift'f ZtctbCD^m *mi<Dte5 Zyfrzffi 
JttttWHflJPfitt, 09K» £ c ©fiJcJK*^* ti*nilii 

6-2 0cD$eHrt£U (b) 1 ffl©fltt«te?LKffiSl/ 

^±e»&?Lb-y^<onoa©tb*o. i-o. 6<d$ghi*) 

iU, (c) ^±flttftTLa/*F±«»TLe^*©Jt«:0. 



(2) 1SHW7-2 46 6 1 0 

2 

4-0. 8(D«5Hrt£U (d) JaffJ«£^±6M&?L£<& 
*7±iitf^f^OlltIgI5^Og$^0. 3-1. 5mntf)$a 

[0 00 6] 

[ftffl] ±asufc«iscc*5(/iT % (a) mmm^/iSB 

$ipS<Dtb£6-2 0<DSEHft£U (b) lffl<D^±GM& 
?LKffl®/ 1 fflCDJ*±tft*S?l fcf 9 ?<DWm<Dtb* 0 . 1 

-o. 6 commit u. co *p±fl»&?Ls/*P±ew&?L 

fc'**<Dtb&0. 4 — 0. 8<DS&Bft£U (d) f&ffJvt 

3— 1. 5mmCDlBHrtcbbri^/c^ffltH^O-fe^ 3 

[0 00 7 ] 

&<Dfmmm<D¥m$: . m 2 BP*©*f ±«iml«©¥ 

20 H*. H3«BH(c*5W4X-X««c»ofcBfffi**ti 
^Utl^o H 1 HaaCC^LfcWctet^ US 
P##{*, 2tt00fc» % 3fctff±«l&?L 4«Pfefl 

tfJSff^cDfc^**— 22 1 . 3 5mm©iESfiO, fiS 
Jf^2cr>itii^0. 1 0 8mm£T5££fcCC % **±«*& 
?L 3 2 1 ^7^ffc^ &C|gg Itl^o 

[0 0 0 8 ] &fc v ±5EO/c-fe^ 3 * ^^igfWfflffl 

P^<D^«te<fc ^±ttt&?L©flPX*ffi«, StUttix 
30 >y»px, mfl?»nx, jss^JjnxcDoTn^cD/jpx^j*^ 
* x tt c v d Aaatc <t &M«m£Wi«^4 s ft r ^ r 

eh,SffiOT0>T&J:<, *fc«JB«2<fc*f±«<&?L3 

X«f-^«t'tJ:^o */c P^««*c<D3lJ« 
* Sfi 0 to -i* /c »iS r J: ^ £ £ . -fe >iU tS3S « 3 
40 ft, 4ft, 6ft^««£<Dcfc^^«r*oT4>J: 

[ o o o 9 ] ±j£i<A:-fc^ 3 v t> xm&ftmn&vmm 
t*a*D-fe5 s ^ *^«aw*ufflp*£Btaaw*r* 

flJP£CC:bC>T\ SEJB» 2 o?^ s /mm 2 (D*KDtb* 
6-2 0CD«EE8rt£U, 1 fl©*f±#*&TL 3 CD»fM«/ 
^±SW&?L3<DhTy^<3DffiBIOtt«rO. 1-0. 6cd$g 

siw £ u . H±i^mm/n±m^i tr ^cotb^r o . 

4- 0. 8CDfl8Hrt£U ^«2£^±f«*&7L3£<D 
50 *f±iBtf *|fiI©aa»»©fiS * 0 . 3 - 1 . 5 mm CD 



(3) 



#BW7-24 6 6 1 0 



[0010] Ttttofc. II4Ccj&^2£i*±££f£+l3 
*«SW«:^-r J: 5 cc . S -TfS^SS 2 ©SB 3 d <!: 
2©iPIw£©j:b : d/w#6-2 0 iftS «fc 5(C"f S. 
*fc. H4CC*jt>-C. *?±ett&?L3 0SD/*F±«telL 
tr»*<DJfc*0. 4-0. 8±U SSJI5flt2 i*T±ffi*& 
?L3 i(OiSS3LI:0. 3~1. 5mmtlTt>5. 
|5]I$CC, 0 5 tCTjVT «fc 5 CC 1 <I©*F±tfti£?L 3 

±tt*&?L f 9 ?©Kffi«^r . H 5 (a) CCjjVT «fc 5 Cc 

*f± 3 mgg&m 2 ©as i «4» * «:» s ti-c t» & ' 

«£«&8»!£Jfil'/caB|$©E81£. 0 5(b) CC^-T cfc "5 
CC^±#t,^?L 3 2 ©&3£*CCIS3 tit t» •2>*i^ 

3 ©KffiS £ *f±{£te?L 3 © tr 9 9- ©ffiSfcOtfc # 
0. 1~0. 6 5ccon,>s„ 
[0 0 11] feTF. S(JBW)WHco»,>-c«iWrS. 
»1 

#-4 MSB. ftlffigttffll SBfiP. ?k3 5ft«g|5£Jjn 



fc. p$SUfc^±©u*ai>H$ttW:, i";-7-|5^{c 

fel^T. r? 0 =1. 3X10" Pas, 7^ =1. 3x 
10' Pas. G„ = 5. 4X10 6 Pa. G, =1. 
6X10 6 Pat*-ofc. mm-?2>i*±<DU*Zi 
is-<ffiilZ, tf 'J-T^SKKfcUt. 77o /Go S10 
5 (sec) . 77 1 /G a ^7 0 (sec) © &©£ffiffl-f£ £ 

[0012] PJB#CC, ±aiUfc0 1 ~I23 CCinT^« 
■C, 3TSBWfiS^SIf v 1 . 5 4mm (.mm&3 0 
Oum), 1: 3 5mm (ESyf^fgl 0 8 ym) ©IE# 
0f. ^?8*i«3 00umil08M. H±iM^H 

tmmt&mm<DiL* 1 *Bf 4j#om -casts b/t-tz 

55 •yi'^iifHiPffifflP^^^hKfcl^. J&JfJ* 



ZVhtth CCi*±«*S?Lffiffl/i*±«*&?l tr » *©ffi 

"*se*.t mmi/mmoymmttzm * 3 -a- & <t t 

1 0 Omm©06CtjK-r<fc ££mi7 i^6fltfi£ 

10 B t^pi mmi<D&1S.&2 CiftCC 1 • 1 mm 

ffiEM8 0-1 6 0 kg/cm' CC^{b3tht<!:#© 

Bbffifii) tc^-rijpiijasffiottfftttofc. fir. c 

©«*#/h3 Jfto^tfOflPmBE^O^-fb. ±7 

±©^8fctt©«6o#*sJ;c>*^fb. teJ;t>'cn60l* 
20 ^btt©15Stf/h3 0fc&. ««>/h3»,>«te*®. ^3 

[0014] *fc v JES&Si L-C(*07 (a) . (b) CC 
tjVT J: 5 CC, #!JjKf£©-tz 55'^ Xflljt{*©iSitSSCCgiS 

«t o'SSssst? iai © 3 *a wisis . c ©«# 

&&igt,>4>©£®, igU4>©SrO, *fig©4>©*A. 
CC, B^©P^*ffiffll/-C^±W&7Lffia/*P±«*& 

30 ?l f •> ^mmit^^.tcm^(om^^2 cc^n-en^ 
f. 
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[151 ] 
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[0016] 



[*2] 



(4) 



1#gil¥ 7- 2 46 6 1 0 
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«■ tf5 £E 
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X* 1 
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A -1 



*1) n&AulfflKKtSB-f *£.©*>ft4«Sa<ai*:o 



[0017] fcl±CDJSUIA>e>, liXff2*&3/liSE0?JMItk 

«<fc 0 M&dORHai 3 /R0fc?fMB©Jfcte «t tf**±«l& 
?iaW/i*±«*&?L f 9 *ffig|©it*3j&*> 3 <!: . RS^St 
m 3 /mmmffiVtkifi 6-20T, *f:±{;!*ite?lS«/£p 
±«l&fLfcr?*H»©Jta«0. 1-0. 6T&^CiAS 

[0018] mtmn 



**S?Lt:?*-4Stffc3tffc. ^SMI3 0 0 wmi 1 0 8 
urn U P^»lI©filK**A*«ki<> 
ft. ^KSfRJl iim«(CflF±41ipLW0-C. mhMc-bv 
2?f^«B6»©BE»»fifc#«>fc. &*>\ JbffifcW© 
□£©$£«. BBK»*3/JSWKaMBOtb* 1 0. 
3li «*&?l©S1tfi 3 41. ImmiWc 3 

20 *&fLe»*©JtttO. 4~0. 8©85H-Cab-5>C<f:A3t> 

[0019] 
[^3] 
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300 /um 




X" 1 


o 


o 


o 


o 






*I 


o 


o 


o 


© 


© 


108 m m 


mr 


X* 1 
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* 1) 

* 2) 
*3) 



[0 02 0 ] 

4M>»S*SHbSttfc. 0t»9m3OOMm<kl 08m 
m<0P:£**e{8Ofc:. -tor, f#6tifcP^(D-feJUyp 

flE»«asS/fiR»fl|iH©J:b*. 3 0 0 um<D 

tOtl3, 1 0 8 /xmOiOT 1 0 tL, f*±tW£?l 

wm/tt±mmi f ? * omit* . 3 0 0 m m 



<Di><DT0. 4, 1 0 8 MmCDtOTO. 6 <t U tlT 
«li3 0 0 wm-C0. 8, 108/imrO. 8tl 

xiU7nLfc fl »4<D*S»*>6. fitfiSP^cDgStf: 
0. 3-1. 5mm(DSBHr*4Ci^to^S. 
[0 0 2 1 ] 
[«4] 



(5) »7-246 6 1 0 



7 S 







&Mmtt*±i&%i1L(omm&Z (mm) 
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[0 0 2 2] 

cc (a) mmm <* ymmnott * 6-20© 

«Hrt£U (b) lffl(D^±«l&?LWrSa/*f±^?L 
t*^f©ffil©M0. 1—0. 6CD©HF*3£U (c) 
i^±«*&7LS/^±fftM?Lt*y^CDtb*0. 4-0. 8 
©ttHWiU (d) fiS»»t*P±fltt&?L<b©^±ilff* 
ft<Z)fi^gP#ODfi2£0. 3-1. 5mm©i5HWiU 

BMc#* S«?»*4>& < T * t £ £ l> ^tBSlT 

[13 2] *^o-«tit-b75 v zxm&mmm 



* □^<D*f±«*&a«j©¥B*^-ria-c*i. 

[H3] Hl«c*-r«Cc*jW4X-X««:»ote»fffi«r 
[04] *^fcfc»**^i^±fl»TLfc*«KW 
[05] *^CC^^^^«£^±«M?Lct^:«^ 

[07] *^tC*Jtt*42^5 >^^«af*^*f-r^3 
[0 8 ] S£*<D^ 5 » *x«aMWPU»P4©— «* 

30 1 2 fiKBSt, 3 *fc±«te7L. 4 P£ 



[0 1 ] 



[02] 




[0 7] [08] 




(b) 





«fH¥7-2 46 6 1 0 

~ < '■ 

[ &$B«SiJ 1 ttttffi* l 7 2 ©tt««: <fc SffiiE©J8«S t . ; 

{ SOTE^ ] ft 2 SliPllil 4 E# -V : ? - 

imfB (1 998) 8I18B K 

[&HHHI] »HI¥7— 246 B 1 0 " -. . 

¥«7^ < 1 9 9 5) 9^26H 
&HM*!If£«7-2 4 6 7 
[URH] WIBPF6-4 2 4 7 0 

[■■mwF^wneiK] 

B28B 3/26 
[F I ] 

B28B 3/26 A 



[«tHS] ¥f&8*pl 2^270 
[**ttiE 1 ] 

IWJEMMWM&] mm 



(a) 
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